Proteolytic activity and physico-chemical characteristics were studied for Norwegian dry-33 cured ham at four different times of processing: raw hams, post-salted hams (3 months of 34 processing), hams selected in the middle of the production (12 months of processing) and 35 hams at the end of the processing (24 months). Cathepsin H activity decreased until negligible 36 values after 3 months of processing, whereas cathepsins B and B+L were inactive at 12 37 months. AAP was the most active aminopeptidase whereas RAP and MAP were active just 38 during the first 12 months of processing. Proteolysis index reached a value of 4.56±1.03 % 39 with non-significant differences between 12 and 24 months of ripening. Peptide identification 40 by LC-MS/MS was done and two peptides (GVEEPPKGHKGNKK and QAISNNKDQGSY)
Enzymatic activity measurements
The enzymatic extraction buffer for cathepsin assays was prepared as described in (Toldrá and 134 Etherington, 1988). For the cathepsin assays, 50 mM of sodium citrate extraction buffer (pH 135 5) was mixed with 1 mM EDTA and Triton X-100 0.2 % (v/v). The fluorometric assay was 136 done according to (Toldrá and Etherington, 1988) . Cathepsin B (EC 3.4.22.1) and cathepsin L The enzymatic extraction buffer for aminopeptidase assays was described by (Toldrá et al., 144 2000). Sodium phosphate extraction buffer (50 mM, pH 7.5) with 5 mM EGTA was used for 145 the aminopeptidase assays. Reaction buffers were 100 mM phosphate extraction buffer (pH 146 6.5) containing 2 mM 2-mercaptoethanol and 0.1 mM Ala-AMC for alanyl aminopeptidase 147 (AAP; EC 3.4.11.14) assay; 50 mM phosphate extraction buffer (pH 7.5) containing 0.2 M 148 NaCl, 0.1 mM Arg-AMC, and 0.25 mM puromycin for arginylaminopeptidase (RAP; EC 149 3.4.11.6) assay; 100 mM phosphate extraction buffer (pH 6.5) containing 10 mM DTT, 0,15 150 mM Ala-AMC and 0.05 mM bestatin for methionylaminopeptidase (MAP; EC 3.4.11.18) 151 assay. 152 For cathepsin assays, 2.5 g of muscle were homogenized in 25 mL of sodium citrate 153 extraction buffer (50 mM, pH 5). For aminopeptidase assays, 4 g of muscle were 154 homogenized in 20 mL of the sodium phosphate extraction buffer (50 mM, pH 7.5). The 155 extracts for cathepsin and aminopeptidase assays were homogenized using a Polytron 156 homogenizer (PT-MR 2100, Kinematica AG, Luzenerstrasse, Switzerland) three times during 10 s at 26.000 rpm and 4 °C. The resulting homogenates were centrifuged at 10.000 g for 20 158 minutes at 4 °C (Evolution Sorvall® RC, Thermo Fisher Scientific Inc., Waltham, TX, USA). 159 The supernatants were collected, filtered through glass wool, and stored at 4 °C until use. The nitrogen. The amount (mg) of leucine was estimated using the reaction of derivatization with 176 Cd-ninhydrin described by (Doi et al., 1981) . The total nitrogen was obtained by Kjeldakhl 177 method using freeze-dried samples by CHN-S/N elemental analyser 1106 (Carlo Erba 178 Instruments s.p.a., Milan, Italy).
179
Peptide extraction was done according with (Gallego et al., 2015) . Briefly, a total of 20 g of 180 muscle were minced and mixed with 80 mL of 0.01 N HCl. The mixtures were homogenized 181 for 8 minutes and centrifuged at 10.000 g and 4 °C for 20 minutes. A volume of 250 µL was 182 taken from the supernatant and three volumes of ethanol (750 µL) were added. Finally, the 183 solutions were stored at 4 °C for 20 hours to precipitate the proteins and centrifuged again at 184 10.000 g and 4 °C for 10 minutes. The supernatants were dried in a rotary evaporator curve. Straight baselines were drawn from each limit, and S-shaped curve was drawn to 231 connect the two baselines before and after the transition. The shape of the curve was obtained 232 considering the slope of the heating curve before and after the ice melting peak. The 233 estimation of the mass of ice was calculated with respect to melting enthalpy of ice at 234 different temperatures according to (Tolstorebrov et al., 2014b) . 235 2.10 Statistical analysis 236 The ANOVA (single test) procedure was used to determine significant differences in physico- The proteolysis index (PI) during dry-cured ham processing is directly related to the 307 enzymatic activity. In fact, Table 2 shows the PI values of RH, PSH, MH and FH with 308 significant differences between RH, PSH and MH samples (P < 0.05), while MH and FH did 309 not differ statistically (P> 0.05) (n=6). Low activity values of proteolytic enzymes would 310 result in low protein degradation and a smaller amount of non-protein nitrogen in the samples. 
322
From the total number of identified peptides, two potential candidates to be a biomarker of the 323 manufacturing process of Norwegian dry-cured ham were detected ( Table 3) Table 1 . Physico-chemical parameters for the different production time 
